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What is claimed is: 



1 . A photolithography syster[i comprisjr{g: 
an alternating phase shifting mas)/haying a phase shift error; and 

5 an illuminator configured f6piff-a^s^^ wherein the off-axis 

illumination parameters are optioiize^o compensate for the effects of the phase 

/ 

error. 

2. The photolithography system^/^f claim 1 wherein the illuminator uses 

10 empirical data in optimizing the offVaxis illumination parameters. 

/ 

3. The photolithography system of claim 2 wherein the empirical data is taken 
from one or more simulations of an iimge on the alternating phase shifting mask. 

;/ \ 

15 4. A photoHthography sy^teni comprising: 

an alternating phase lifting mask having a phase shift error; 
an illuminator providing a light source; and 
a means for controlling the light source to optimize printing of the 
alternating phase shifting 4nask. 

20 / 

5. The photolithography system of claim 4 wherein the means for controlling 
the light source utilize^ off-axis illumination. 

/ 

6. The photolith(^graphy system of claim 5 wherein off-axis illumination 
25 parameters are optimized from simulations of an image on the alternating phase 

shifting mask. ! 
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7. A method to optimize printing of an alternating phase shifting mask having a 
phase error, the method comprising the steps of: 

configuring an illunjinator for off-axis illumination; 
performing one or n^ore simulations of an image on the alternating phase 
5 shifting mask; and ' 

adjusting off-axis illiiminati^n parameters based upon the one or more 
simulations. 

i 

8. The method of clairrj 7 wherein the step of performing one or more 
10 simulations includes varying a depth of focus of the image on the alternating phase 

shifting mask. ; 

9. The method of claim 7 wherein the step of performing one or more 
simulations includes varyinjg sigma in and sigma out parameters corresponding to 

15 the illuminator. 

i 

10. A method to optimize printing of an alternating phase shifting mask having a 

phase error, the method comprising the steps of: 

i 

providing the alteniating phase shifting mask having a phase shift error; 
20 providing an illuminator having a light source; 

performing one or piore simulations on an image of the alternating phase 
shifting mask; and ! 

pro voiding a meansj' for continuing the light source to optimize printing of the 
alternating phase shifting biask based upon the one or more simulations. 
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1 1 . The method of claim 10 wherein the step of providing an illuminator utilizes 
off-axis illumination. 
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12. The method of claim 10 wherein the step of performing one or more 
simulations includes varying a depth of focus of the image on the alternating phase 
shifting mask. 



13. The method of claim l|) wherein the step of performing one or more 

simulations includes varying sfcgma in and sigma out parameters corresponding to 

I j 

the illuminator. ! A' 

I 

10 14. A method of printing an image from an alternating phase shifting mask at 
two different wavelengths, thel method comprising the steps of: 
providing the altematii>g phase shifting mask; 

providing a first illuminator having a first light source at a first wavelength; 
printing the image on tjhe alternating phase shifting mask; 
15 providing a second illqminator having a second light source at a second 

wavelength; 

configuring the seconc^ illuminator for off-axis illumination; 
performing one or moite simulations of the image on the alternating phase 
shifting mask; 

20 adjusting off-axis illuniination parameters based upon the one or more 

simulations; and 

printing the image on the alternating phase shifting mask. 

15. The method of claim 14 wherein the step of providing a first illuminator 
25 utilizes an I-line light source. 
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16. The method of claim 14 wherein the step of performing one or more 
simulations includes varj^ing a depth of focus of the image on the alternating phase 
shifting mask. 

5 1 7. The method of claipi 14 wherein the step of performing one or more 

simulations includes varying sig^a in and sigma out parameters corresponding to 
the illuminator. \ 

' V 

18. The method of claim A wherein the step of providing a second illuminator 
10 utilizes a deep ultra-violet (yV) light source. 

19. A method of printing an image from an alternating phase shifting mask using 
an illuminator operating at a^ different wavelength from what the mask was initially 
designed for, the method comprising the steps of: 

15 providing the alternating phase shifting mask; 

providing the illumiuator having a light source; 
configuring the illuniiinator for off-axis illumination; 
performing one or more simulations of the image on the alternating phase 
shifting mask; 

20 adjusting ofF-axis illumination parameters based upon the one or more 

simulations; and 

printing the image ori the alternating phase shifting mask. 

20. The method of claim 1 9 wherein the step of performing one or more 

25 simulations includes varying .a depth of focus of the image on the alternating phase 
shifting mask. 



18 



SLWK 30331 lUSOl 

^ Micron 96-0610 

2 1 . The method of claim 1 9 wherein the step of performing one or more 
simulations includep varying sigma in and sigma out parameters corresponding to 
the illuminator. 

\ 

\ 

\ 

5 22. The method of 6|aim 19 wherein the step of providing the illuminator 
utilizes a deep ultra-violet (UV) light source. 
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